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1 CANISTER-PURGE VALVE 

2 

3 Background Information 
4 

5 The present invention is based on a canister-purge valve according to the 

6 general class of the main claim. 
7 

8 A canister-purge valve is already known from DE 199 01 090 A1 that includes a 

9 valve seat and a valve body with a sealing element and a damping element, the 

10 valve body being movably located relative to the valve seat. The sealing element 

1 1 is located on a side of the valve body facing the valve seat, and the damping 

12 element is located on a side of the valve body facing away from the valve seat. 

13 The sealing element and the damping element are integrally extruded as a single 

14 component on the valve body using injection molding, and are made of a single 

1 5 elastomer composed of a mixture of fluorosilicone and silicone. In selecting the 

16 elastomer, a compromise must be struck between good sealing properties and 

17 good damping properties. 
18 

1 9 Advantages of the Invention 
20 

21 In contrast, the canister-purge valve according to the present invention having 

22 the characterizing features of the main claim has the advantage that improved 

23 performance of the canister-purge valve is attained in a simple manner by the 

24 fact that the sealing element is made of a first elastomer and the damping 

25 element is made of a second elastomer. In this manner, it is possible to attain 

26 very good sealing properties for the sealing element and very good damping 

27 properties for the damping element. 
28 

29 Advantageous further developments and improvements of the canister-purge . 

30 valve indicated in the main claim are possible due to the measures stated in the 

31 subclaims. 
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1 It is particularly advantageous when the first elastomer and the second elastomer 

2 are composed of a fluorosilicone and a silicone, since this is a particularly 

3 suitable mixture of materials. 
4 

5 It is furthermore advantageous when the second elastomer contains more 

6 fluorosilicone than the first elastomer, since this makes the second elastomer 

7 less sensitive to fuel. 
8 

9 In an advantageous embodiment, a fluorosilicone-silicone ratio of the first 

10 elastomer is one to one. Very good properties in terms of low wear are attainable 

1 1 with this mixing ratio. 
12 

13 In a further advantageous embodiment, the fluorosilicone-silicone ratio of the 

14 second elastomer is nine to one. Very good properties can be obtained with this 

15 mixing ratio with regard for minimal swelling in the case of intensive contact with 

16 fuel. 
17 

18 It is furthermore advantageous when the first elastomer and the second 

19 elastomer have different Shore hardnesses, since this enables the sealing 

20 properties of the sealing element and the damping properties of the damping 

21 element to be optimized. 
22 

23 In addition, it is advantageous to integrally extrude the sealing element and the 

24 diaphragm element to the valve body using injection molding, since this enables 

25 the valve body to be manufactured in a particularly favorable manner. 
26 

27 It is also advantageous when a diaphragm element is located on the side of the 

28 metallic main body on the side facing away from the valve seat, the diaphragm 

29 element movably supporting the valve body between the valve seat and an 

30 abutment, since an economical and reliable support of the valve body is 

31 attainable in this manner. 
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1 Drawing 
2 

3 An exemplary embodiment of the present invention is shown in a simplified form 

4 in the drawing and is explained in greater detail in the description below. 
5 

6 Detailed Description of the Exemplary Embodiment 
7 

8 The drawing shows a canister-purge valve according to the present invention for 

9 the metered admixing of a fuel scavenged from a fuel tank of an internal 
10 combustion engine into the internal combustion engine. 

11 

12 A canister-purge valve is known from DE 101 12 661 A1 , for example, whereby 

1 3 its contents are expressly intended to be part of the disclosure of this application. 
14 

15 The canister-purge valve is connected on the inlet side to an activated charcoal 

16 filter, for example, and, on the outlet side, it is connected at least directly to an 

17 intake manifold or a cylinder of an internal combustion engine. By opening the 

18 canister-purge valve and utilizing a vacuum in the intake manifold of the internal 

19 combustion engine, fresh air can be drawn in from the atmosphere through the 

20 activated charcoal filter, whereby the activated charcoal filter releases fuel 

21 scavenged from a fuel tank to the fresh air, and the scavenged fuel enters the 

22 intake manifold together with the fresh air and is therefore supplied to the internal 

23 combustion engine. A control unit controls the amount of admixed fuel via an 

24 opening time of the canister-purge valve. The canister-purge valve can be 

25 controlled in a pulsed manner by alternately opening and closing it. 
26 

27 The canister-purge valve is composed, e.g., of a two-part valve housing 1 with a 

28 first housing part 2, which is configured in the shape of a pot, for instance, and 

29 with a second housing part 3 that is configured in the shape of a cover, for 

30 example. First housing part 2 has an inlet connection 4 for the at least direct 

31 connection with a reservoir 5 for the scavenged fuel, the reservoir being filled 
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1 with activated charcoal, for example. Inlet connection 4 includes an inlet passage 

2 6 that, in the region of a housing base 8 of pot-shaped, first housing part 2, leads 

3 via an opening 9 into a housing inner space 10 of valve housing 1 bordered by 

4 first housing part 2 and second housing part 3. Inlet passage 6 is connected at 

5 least directly with reservoir 5 on an end facing away from opening 9. First 

6 housing part 2 includes, e.g., on its circumference, a plug 1 1 which is integrally 

7 connected with first housing part 2, the plug including electrical connection 

8 elements 12 for connection with external plug contacts. Second housing part 3 is 

9 centrally located in a housing recess 13 of first housing part 2, for example. 
10 

1 1 A pot-shaped pot magnet 15, for example, is located in housing inner space 10 of 

12 pot-shaped, first housing part 2, in which said pot magnet an actuator, e.g., an 

13 electromagnet 16, is provided. Pot-shaped pot magnet 15 has a pot base that, in 

14 first housing part 2, faces housing base 8, and, on the end face diametrically 

15 opposed to pot base 19, has a pot collar 20 which points radially outwardly. 
16 

17 Electromagnet 16 includes an excitation winding 18 located around a magnet 

18 core 17 in an annular shape. Magnet core 17 extends over excitation winding 18 

19 in its longitudinal extension toward pot collar 20. On the end face facing pot collar 

20 20, magnet core 17 includes a recess 23, for example, in which a spring element, 

21 e.g., a helical compression spring 24, is located. 
22 

23 A valve seat 25 is formed on the side of second housing part 3 facing housing 

24 base 8 of first housing part 2. 
25 

26 An outlet connection 26 for the at least direct connection with an intake manifold 

27 27 of an internal combustion engine is provided on second housing part 3. Outlet 

28 connection 26 has an outlet passage 30, which leads via a valve opening 31 

29 located on valve seat 25 into housing inner space 10, and is connected at least 

30 directly with intake manifold 27 on an end facing away from valve opening 31 . 
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1 Valve seat 25 is provided around valve opening 31 in an annular shape, for 

2 example. 
3 

4 Valve seat 25 of second housing part 3 is located at a distance from pot collar 20 

5 of pot magnet 15. A valve body 31 is provided between valve seat 25 and pot 

6 collar 20 such that it is movable in the axial direction. Pot collar 20 functions as a 

7 stop to limit the stroke motion of valve body 32. Valve body 32 covers valve 

8 opening 31 when it bears against valve seat 25, thereby sealing valve opening 

9 31 . When valve body 32 lifts away from valve seat 25, valve opening 31 is 
10 opened. 

11 

12 Valve housing 1 has a valve axis 33, for example. Inlet connection 4 with inlet 

1 3 passage 6, outlet connection 26 with outlet passage 30, first housing part 2, 

14 second housing part 3, pot magnet 15 with magnet core 17 and excitation 

15 winding 18 and valve body 32 are located, e.g., concentrically with valve axis 33. 
16 

17 Outlet passage 30 is configured as a nozzle, for example; it constricts from valve 

18 opening 31 in the direction of flow to a narrowest passage cross section 34 and 

1 9 then expands toward the end facing away from valve opening 31 . 
20 

21 Housing base 8 and pot base 19 of pot magnet 15 are located at a distance from 

22 each other, so that a hollow valve inlet space 37 is formed in housing inner space 

23 10. Valve inlet space 37 can contain a filter for separating out dirt particles. 

24 Housing inner space 10 between valve seat 25 and pot collar 20 is referred to as 

25 valve space 38. Valve inlet space 37 and valve space 38 are connected with 

26 each other via at least one side passage 39. Side passage 39 is formed, at least 

27 in sections, by a gap between pot-shaped pot magnet 15 and first housing part 2, 

28 for example. 
29 

30 Valve body 32 is composed of a metallic main body 36, which is configured in the 

31 shape of a disk and is made of a magnetizable metal. At least one pressure 
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1 equalization opening 35 extending in the direction of magnet core 17 is provided 

2 on the metallic main body 36 in the region of valve opening 31 . As a result, the 

3 pressure of intake manifold 27 acting via outlet passage 30 acts on a partial 

4 surface facing valve seat 25 and a partial surface of metallic main body 36 facing 

5 away from the valve seat, so that electromagnet 16, when opening the canister- 

6 purge valve, need only overcome the force of compression spring 24 and not 

7 also a suction force acting in the direction of valve seat 25, for example. An 

8 elastic sealing element 40 is provided on metallic main body 36 of valve body 32 

9 in the region of valve seat 25 on the side facing valve seat 25. When the 

10 canister-purge valve is closed, sealing element 40 seals valve seat 25 around 

1 1 valve opening 31 in an annular manner, so that vapor can not flow out of 

12 reservoir 5 through valve opening 31 of the canister-purge valve into intake 

13 manifold 27. 
14 

1 5 In the region of pot collar 20, main body 36 of valve body 32 includes an elastic 

16 damping element 41 on the side facing away from valve seat 25. Damping 

17 element 41 damps the impact of main body 36 on pot collar 20 when the 

18 canister-purge valve is opened, so disturbing noises are not produced. Damping 

19 element 41 includes, e.g., knob-like raised areas 42 extending in the direction of 

20 pot collar 20, the raised areas touching pot collar 20 before main body 32 does, 

21 when main body 32 approaches pot collar 20. 
22 

23 An elastic diaphragm element 44 is located on main body 36 of valve body 32 in 

24 the region of magnet core 17 on the side facing away from valve seat 25, the 

25 diaphragm element extending away from main body 36 in the direction of pot 

26 base 19 and gripping around magnet core 17 at least in sections, in an annular 

27 manner, and being located with a ridge-shaped enlargement 48 in a further 

28 recess 45 of magnet core 17. Further recess 45 is provided as a groove 

29 encircling magnet core 1 7 in an annular shape. Main body 36 of valve body 32 

30 includes through holes 47 which, e.g., integrally connect sealing element 40 with 

31 diaphragm element 44. 
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1 Between enlargement 48 and the side of main body 36 facing away from valve 

2 seat 25, diaphragm element 44 includes a diaphragm fold 46, for example, which 

3 permits valve body 32 to move between valve seat 25 and pot collar 20. Valve 

4 body 32 is movably supported on magnet core 17 by membrane element 44. 
5 

6 Sealing element 40, damping element 41 and membrane element 44 are located 

7 on main body 36 of valve body 32, for example, and are integrally connected with 

8 each other, for example. 
9 

10 Canister-purge valve is closed when de-energized, since compression spring 24 

1 1 presses valve body 32 with sealing element 40 against valve seat 25. When 

12 excitation winding 18 of electromagnet is energized, a magnetic field is produced 

13 in pot magnet 15, which lifts valve body 32 away from valve seat 25 and pulls it in 

14 the direction of pot collar 20. As a result of this lifting motion induced by the 

15 magnetic field, valve opening 31 and, therefore, the canister-purge valve, is 

16 opened, so that vapor can flow out of reservoir 5 thorugh inlet passage 6, valve 

17 inlet space 37, side passage 39, valve space 38, valve opening 31 and outlet 

18 passage 30 in the direction of intake manifold 27. The lift of valve body 32 is 0.6 

1 9 millimeter, for instance. The volumetric flow of vapor flowing through canister- 

20 purge valve is metered by opening and closing the canister-purge valve in a 

21 pulsed manner, for example. 
22 

23 In general, elastomers tend to increase in volume after intensive or long contact 

24 with fuel. 
25 

26 To ensure that the lifting motion of valve body 32 and, therefore, the functionality 

27 of the canister-purge valve is not impaired under extreme conditions, a material 

28 with good properties in terms of swelling is used for damping element 41. 
29 

30 According to the present invention, sealing element 40 is made of a first 

31 elastomer and damping element 41 is made of a second elastomer, whereby the 
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1 first elastomer has sufficient properties and the second elastomer has very good 

2 properties in terms of low tendency to swell. Diaphragm element 44 is made of 

3 the first elastomer, for example. 
4 

5 The first elastomer and/or the second elastomer is composed of a mixture of a 

6 fluorosilicone and a silicone, for example, whereby the second elastomer of 

7 damping element 41 has a higher proportion of fluorosilicone than the first 

8 elastomer of sealing element 40. The first elastomer and/or the second elastomer 

9 can also be composed of Viton or another suitable elastomer. The first elastomer 

10 can be composed of a mixture of a fluorosilicone and a silicone, and the second 

1 1 elastomer can be composed of Viton. 
12 

1 3 The ratio of fluorosilicone to silicone in the first elastomer is one to one, for 

14 example. With this configuration, sealing element 40 has good properties in 

15 terms of strength, buckling behavior and low wear. Minimal swelling of sealing 

16 element 40 in the presence of very high fuel concentration in the vapor flowing 

1 7 through the canister-purge valve does not affect the functionality of the canister- 

1 8 purge valve. 
19 

20 The ratio of fluorosilicone to silicone in the second elastomer is nine to one, for 

21 example. With this configuration, damping element 41 has very good properties 

22 in terms of low swelling in the presence of high fuel concentration in the 

23 volumetric flow of the canister-purge valve. 
24 

25 The ratio of fluorosilicone to silicone can also be less than or greater than nine to 

26 one, however, as long as the second elastomer of damping element 41 has more 

27 fluorosilicone than the first elastomer of sealing element 40. 
28 

29 Due to the fact that an elastomer is provided for sealing element 40 and damping 

30 element 41 , the first elastomer can also be configured in an optimal manner in 



terms of very good sealing properties, and the second elastomer can also be 
configured in an optimal manner in terms of very good damping properties. 

The first elastomer and the second elastomer can have different Shore 
hardnesses, for example, to further optimize the sealing properties of the sealing 
element and the damping properties of the damping element. 

Sealing element 40, damping element 41 and the diaphragm element are 
integrally extruded onto main body 36 using a known two-component injection- 
molding procedure in one method step, for example. 



